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Abstract: Littoral cell angioma (LCA) is a rare primary splenic vascular tumor, originating from the littoral cells
lining the red pulp sinuses of the spleen. There are only a handful of case reports of LCA in children to be found
in the literature. We performed a retrospective analysis of the medical charts of pediatric patients with splenic
lesions who were treated between 2005 and 2010 in the Pediatric Surgery Department of the Medical University
of Bialystok. Surprisingly, LCA accounted for 37.5% of the splenic lesions found in our series. The majority of
LCA tumors are benign, but given their malignant potential, splenectomy and long-term follow-up should be
the gold standard for their management. We strongly support the use of further cross-sectional studies to prop-
erly elucidate the prevalence of littoral cell angioma of the spleen in the pediatric population. (Folia Histochem-
ica et Cytobiologica 2012, Vol. 50, No. 3, 480–485)
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Introduction
Littoral cell angioma (LCA) is a rare primary splenic
vascular tumor originating from the littoral cells lin-
ing the splenic red pulp sinuses. LCA was first de-
scribed by Falk et al. in 1991 [1]. To date, only a few
case reports have been published of LCA in the pedi-
atric population.
Material and methods
Between 2005 and 2010, eight children who were 8–17 years
old were surgically treated because of cystic lesions of the
spleen in the Pediatric Surgery Department of the Medical
University of Bialystok. Our department is directly respon-
sible for the pediatric population of Podlasie region, con-
sisting of 300,000 children with the same ethnicity. All le-
sions were diagnosed incidentally during a USG examina-
tion of the abdomen, performed in most cases because of
mild and/or intermittent abdominal pain. In three of the
eight cases, histopathology showed a fibrous cyst wall con-
sistent with a simple cyst, in one case a hamartoma of the
spleen, and in another an epithelial splenic cyst. The re-
maining three cases demonstrated a littoral cell angioma
(LCA), until now regarded as a very rare occurrence in the
pediatric population. We subsequently performed a retro-
spective analysis of the medical charts for those patients
who were diagnosed with a littoral cell angioma (LCA).
Case reports
An 11 year-old boy was admitted to our department
because of an accidentally diagnosed splenic lesion.
As a sports-team member, the boy underwent rou-
tine blood and urine tests. The urine test revealed
mild erythrocyturia. His past medical history was un-
eventful, with no prior mention of any allergies. Fur-
ther diagnostic ultrasound (US) of the abdomen re-
vealed a well-circumscribed, hypoechogenic lesion,
6 cm in diameter, located at the inferior aspect of
a normal-sized spleen. Bearing in mind the possibility
of a former sports-related injury (the boy was a goal-
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tender), the splenic lesion was further evaluated with
a CT. A well-defined and hypodense lesion of the
spleen, with some internal enhancement in the arte-
rial and venous phases, was subsequently demonstrat-
ed on the contrast-enhanced CT scan (Figure 1). The
CT also elucidated two small (15 × 10 mm) addition-
al spleens which were visible next to the hilum of the
normal-sized spleen. The 5-minute delayed images
further showed the lesion to be isodense when com-
pared to the surrounding splenic parenchyma. The
compilation of the aforementioned images suggest-
ed a vascular neoplasm of the spleen. The boy’s he-
moglobin, white blood cell, and platelet counts were
all within normal limits. A decision was then made to
carry out a splenectomy, without the use of a previ-
ous percutaneous, ultrasound-guided biopsy, due to
the suspicion of a splenic hemangioma. At the time
of the open splenectomy, the spleen was removed in
its entirety for pathological evaluation. The addition-
al spleens were left intact. The boy has had an un-
eventful post-operative recovery period, and report-
ed no complaints at seven month follow-up.
In the second instance, a 13 year-old boy was eval-
uated for intermittent abdominal pain. He described
episodes of left upper quadrant pain with no history
of jaundice, nausea, vomiting, allergy or changes in
bowel habits. Physical examination revealed mild sple-
nomegaly. Hematological tests showed mild anemia
(hemoglobin 11.6 g/dl), and normal platelets. Other
laboratory tests confirmed that the liver and pancre-
atic enzymes, as well as the total bilirubin, were all
within normal limits. An abdominal USG revealed
a mildly enlarged (109 × 61 mm) spleen with a round
(62 × 55 mm), ill-defined, heterogeneously hypoecho-
ic focal lesion, containing small calcifications, which
was localized next to the hilum of the spleen. No lym-
phadenopathy or other focal lesions were visible.
A multiphase contrast-enhanced CT scan was per-
formed to further the diagnosis. In addition to mild
splenomegaly, a round, hypodense lesion was seen in
the parenchyma of the spleen during the arterial
phase, and could be localized near the hilum. It fur-
ther showed mild progressive enhancement during
early and late venous-phase imaging. No additional
lesions were seen in the other abdominal solid organs,
nor could any associated abdominopelvic lymphade-
nopathy be detected. Our presumptive diagnosis was
hemangiomatosis, propelling us towards the decision
of a splenectomy without first employing a percuta-
neous, ultrasound-guided biopsy. The spleen was thus
surgically removed. The boy had an uneventful post-
operative recovery period, and has remained well in
a five year follow-up.
Lastly, a 10 year-old girl underwent a routine blood
test and USG of the abdomen because of mild ab-
dominal pain. There was no history of jaundice, nau-
sea, vomiting, or changes in bowel habits. As an in-
fant, the girl was evaluated by a physician due to an
allergy to cow milk proteins. Present day physical ex-
amination however, did not reveal any changes in the
abdominal cavity. Blood morphology, liver and pan-
creatic enzymes, as well as the total bilirubin levels,
were all within normal limits. The abdominal US re-
vealed a normal-sized spleen with a round (81 × 78
mm), well-defined, heterogeneously hypoechoic cys-
tic lesion, localized in the upper pole of the spleen.
No lymphadenopathy or other focal lesions were vis-
ible. No additional lesions were seen in the other ab-
dominal solid organs, nor was any associated abdom-
inopelvic lymphadenopathy detected. The suspicion
of an innate cyst of the spleen was to be dealt with via
excision, without the use of a prior percutaneous, ul-
trasound-guided biopsy. During laparoscopy, the le-
sion was defenestrated and its walls resected, while the
rest of the spleen was left intact. Subsequent histolog-
ical examination of the expunged tissue revealed a tu-
mor, made up of large vascular spaces with small anas-
tomotic vascular channels, consistent with a littoral cell
angioma. The girl has had an uneventful post-opera-
tive recovery period, and has remained well in the one
year of follow-up. Subsequent US diagnostics of the
abdomen, carried out every three months, did not show
any changes in the parenchyma of the spleen. The girl
is still under ambulatory surveillance.
In all three of the aforementioned cases, histo-
pathological diagnosis confirmed the presence of
Figure 1. A hypodense lesion of the spleen, with some
internal enhancement in the arterial and venous phases —
LCA on the contrast-enhanced CT scan
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a littoral cell angioma. Biopsy tissue specimens were
first fixed in a 10% buffered formalin solution, prior
to being embedded in paraffin. They were then stained
with hematoxylin and eosin, and subsequently exam-
ined under a light microscope. In order to obtain the
proper diagnosis, immunohistochemical stains with
the appropriate antibodies against CD31, CD34, vi-
mentin, CD68 and Ki-67 (DAKO Cytomation), were
used. Histologically, the tumors looked very similar
to one another, resembling benign vascular tumors
with distinct borders, and multiple blood-filled areas
with anastomosing vascular canaliculi (Figures 2, 3),
that showed lumen dilation. The tumor cells created
narrowed channels, with large spaces that were lined
by cuboidal cells, with vesicular nuclei and pale eosi-
nophilic cytoplasm (Figure 4). No sign of any mitotic
activity and/or necrosis were noted (Figures 3, 4). The
observed tumor cells also contained hemosiderin de-
posits and hyaline globules (Figure 5). Immunohis-
tochemistry (Figure 6) further revealed that the cells
showed positive immunoexpression for vimentin,
Figure 2. LCA — multiple blood-filled areas with anasto-
mosing vascular canaliculi
Figure 3. LCA — multiple blood-filled areas with anasto-
mosing vascular canaliculi
Figure 4. LCA cells create narrowed channels, with large
spaces lined by cuboidal cells, with vesicular nuclei and
pale eosinophilic cytoplasm
Figure 6. LCA Immunohistochemistry — positive immuno-
expression for vimentin,CD31 and CD68
Figure 5. LCA — hemosiderin deposits and hyaline globules
CD31 (which suggests an endothelial cell tumor) and
CD68 (a marker for histiocytic tumors). The noted
mitotic activity (MIB-1) ranged between 1% and 3%,
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thus excluding the possibility of a malignant vascular
tumor.
The differential diagnosis included capillary and
cavernous hemangiomas, as well as an angiosarcoma
and epithelioid hemangioendothelioma. A cavernous
hemangioma typically presents with dilated vascular
spaces that are lined by flattened endothelium, as well
microthrombi which are at different stages of organi-
zation, and are coupled with cytologically benign en-
dothelial cells.
An angiosarcoma is defined as the presence of
freely anastomosing vascular channels, often with
spindle, pleomorphic or epithelioid cells that are
marked by huge cellular atypia. Numerous mitotic fig-
ures and/or high mitotic activity is also frequently
noted. Immunohistocytology reveals the angiosarco-
ma to be positive for endothelial markers (CD31, CD 34,
Factor VIII), while the CD68 always remains neg-
ative.
Epithelioid hemangioendothelioma on the other
hand, is a tumor defined by epithelioid cells instilled
in a myxohyaline stroma, with the infiltration of sinu-
soids and vessels by intracytoplasmic lumina. Immu-
nohistocytology reveals it to be positive for endothe-
lial markers (CD31, CD 34, Factor VIII), and, as with
an angiosarcoma, the CD68 is always negative.
Discussion
The commonest primary tumors of the spleen are of
vascular origin [2]. Most are benign, and include he-
mangiomas and hamartomas. A splenic hamartoma
is a rare, benign vascular proliferation that is often
found incidentally while performing a work-up of
other complaints, or at the autopsy. Histological
findings consist of numerous, unorganized vascular
channels of varying widths, with an intervening red
pulp-like disorganized stroma, with or without lym-
phoid follicles. The endothelial cells are similar to
those of normal splenic sinuses. Although render-
ing a diagnosis can be difficult, endothelial cells that
are positive for CD8 are a key feature differentiat-
ing a hamartoma from other vascular lesions of the
spleen [2–4].
Epithelial cysts account for approximately 20% of
all splenic cysts. Their pathogenesis is unclear. It has
been suggested that they are derived from embryonic
epithelial inclusions during splenic development, and
are formed as a result of either trauma, or the invag-
ination of capsular surface mesothelium in the splen-
ic sulci, leading to subsequent metaplasia [2–4].
Littoral cell angioma (LCA) is a vascular tumor
of the spleen. It is a relatively recent finding, and only
a few case reports have identified its malignant po-
tential thus far [1, 3]. The incidence of splenic he-
mangioma, which was first described by Falk et al. in
1991, varies from 0.03% to 14% at the autopsy series
[4]. Although there is no age predilection, LCA usu-
ally occurs in adults and appears to be extremely rare
in children. Only a handful of pediatric cases have
been reported thus far, making our histological find-
ings in the pediatric spleen lesions all the more sur-
prising [1, 5, 6]. Astonishingly, LCA accounted for
37.5% of all splenic lesions in our series. Clinically,
LCA may be characterized as a solid mass occurring
most often along with splenomegaly, thrombocytope-
nia or anemia, as well as fever of unknown origin.
The symptoms of anemia, thrombocytopenia, and
abdominal pain may well be associated with hyper-
splenism.
Grossly, there are two forms of LCA. More com-
monly, it is seen as a tumor consisting of multiple
nodules diffusely involving the entire spleen. A rare
solitary form has also been described, resembling the
lesions in our patients [7]. The lesion can then be vi-
sualized on a CT scan, but the CT features of LCA
are most often non-specific. Like most vascular tu-
mors of the spleen, the LCA shows changes in densi-
ty during delayed image testing [7]. Sonographic char-
acteristics of LCA are no more helpful in their spec-
ificity, and include lobular splenomegaly with a dif-
fuse, coarse, heterogeneous echo texture of the spleen,
or a single echogenic mass that may contain cystic
areas [4–6]. LCA that presents as multiple, small,
hypodense nodules that may be seen during the por-
tal venous phase of a contrast-enhanced CT, may well
mimic a malignant process, such as metastatic disease,
lymphoma, Kaposi’s sarcoma, or any number of in-
fections that may cause a microabscess [8].
In the first and last case presented by us, only the
poles of the spleen were enlarged, whereas the sec-
ond case showed a mild enlargement of the entirety
of the spleen. As in our first case, LCA may be com-
pletely asymptomatic and represent an incidental
finding made during imaging [1, 9–11], or the pa-
tient may conversely present with abdominal pain
— as described in our second and third examples,
along with the possible symptoms of hypersplenism
(anemia, thrombocytopenia and splenomegaly). This
presents a diagnostic dilemma, since the differen-
tial diagnosis of such a lesion is thus made inadvert-
ently complex [7].
At present, the final diagnosis is only possible via
histopathological examination [5, 6, 12–14]. The le-
sions may be solitary or multiple, and are composed
of vascular channels lined by cells that share the mor-
phological and immunohistochemical findings char-
acteristic for both the endothelial and histiocytic cells
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[15]. Microscopically, the lesions might be narrowed
channels interspersed with large spaces that are lined
by cuboidal cells, which contain hemosiderin depos-
its and/or hyaline globules. Atypical cells are absent,
and mitotic activity is usually very low. High-field
magnification typically reveals tall and plump sinus-
lining cells with little mitosis, and no cytologic atypia
to suggest malignancy [11, 16–20].
Littoral cell angioma does however have the mor-
phologic and immunohistochemical characteristics
that differentiate it from other vascular splenic tu-
mors. Immunohistocytologically, the tumor cells are
positive for vimentin, CD31 CD68, CD21, CD8 and
FVIIIrAg, while the Ki-67 index is likely to be very
low (~1%), as previously described in the literature
[1, 3, 15, 20, 21].
The differential diagnosis for multiple splenic le-
sions thus includes both malignant and non-neoplas-
tic disorders. Primary vascular tumors such as a he-
mangioma, hamartoma, hemangiopericytoma, he-
mangioendothelioma or angiosarcoma should there-
fore be the first ones taken into consideration, while
other neoplastic processes such as a lymphoma, lym-
phangioma, visceral metastases, and/or granuloma-
tous diseases should also not be overlooked.
Little is known about the potential for malignant
transformation in LCA. To date, two subtypes of LCA
with malignant potential have been described: littoral
cell angiosarcoma and littoral cell cell hemangioen-
dothelioma [15]. Patients affected by either may
present with metastatic disease, even after undergo-
ing a splenectomy. Histological evaluation is likely to
further the diagnosis by revealing a marked abnor-
mal architecture, nuclear atypia, necrosis, and CD68
immunonegativity [15].
Symptomatic LCA is often treated by splenecto-
my, given that several case reports have identified its
malignant potential [22, 23]. Bearing in mind the im-
munological disorders which may follow a pediatric
splenectomy (as in our first case), the additional
spleens which were present in that particular child
were left intact.
Some authors have further described the associa-
tion of LCA with autoimmune disorders (e.g. Crohn’s
disease, Gaucher’s disease), and immune system dys-
function has been postulated as a possible pathogen-
ic mechanism [10, 21]. Other reports suggest that
chronic infection and systemic immunosuppression
may well contribute to LCA development [3, 9]. This
may explain the association of LCA with other types
of cancer, such as thyroid, colorectal, renal, pancre-
atic, hematologic, ovarian and/or testicular neoplasms
[3, 16, 19, 24–26]. As a result of this potential correla-
tion, some authors recommend close follow-up for
all patients with LCA [16]. While reports of medical
therapy with glucocorticoids and angioembolization
of the splenic hemangiomas do exist, splenectomy is
still considered to be the gold standard for the treat-
ment of vascular splenic tumors [2, 4, 19].
In conclusion, most LCA tumors are benign, but
may present a challenging diagnostic dilemma for the
physician. Given its malignant potential, splenecto-
my and long-term follow-up should be the gold stan-
dard of all LCA management. Bearing in mind, that
LCA accounted for 37.5% of splenic lesions in our
retrospective analysis, we believe that future cross-
sectional studies are needed to assess the prevalence
of littoral cell angioma of the spleen in the pediatric
population.
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